The similarity of Lippman color photography! to the wavefront reconstruction method of Gabor was noted by Denisyuk,2 who showed that by using Lippman's method to record a hologram, the reconstruction could be made in white light. Subsequent related work has been reported by van Heerden, 3 Pennington and Lin, 4 Friesem, 5 Fleisher et al. 6 and Hoffman, et aU We report the construction of holograms made from three-dimensional, diffusely reflecting objects, with reconstruction in full color in ordinary white light derived from a point source, such as, for example, the zirconium arc or an ordinary flashlight.
The hologram-making arrangement is shown in Fig. 1 , which is identical to that used by Hoffman et aU The arrangement is conventional except for the introduction of the reference beam from the back surface of the photographic plate. Under this circumstance, the interference between signal and 
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The University of Michigan Ann Arbor, Michigan (Received 16 March 1966) reference beam forms surfaces within the emulsion, spaced a distance A./2' apart, and lying roughly parallel to the emulsion surface. as shown in Fig. 2 . The number of surfaces depends upon the thickness of the emulsion; for standard Eastman-Kodak 649 plates, the emulsion thickness is about 16 f.L, thus giving rise to about 50 recorded surfaces.
In the reconstruction process (Fig. 2) , the hologram may be illuminated with white light from a point source. Each surface reflects a portion of the incident light; light from the various surfaces produces reinforcement for that wavelength used in making the hologram. The hologram thus acts as its own interference filter, producing in reflected light the usual holographic image. For an emulsion In the reconstruction process, each fringe pattern reflects light of the same wavelength that generated the fringe pattern. Thus, an image in full color is produced in light reflected from the hologram.
Shrinkage of the emulsion in the developing and fixing process has caused difficulty. This shrinkage, which amounts to about 13% of the initial thickness, causes a spectral shift in the reflection passband. Thus, a hologram made in red reconstructs in green, etc., and a reconstruction in full color is precluded. This difficulty was overcome by eliminating the fixing step of the developing process. The unexposed silver thus remains, and the emulsion shrinkage is reduced to only a few percent. The color shift in the reconstruction remains noticeable, but becomes tolerable. The holograms will eventually deteriorate, but have remained thus far in good condition for several months.
In private conversation, we have learned that Schwartz 8 and his associates have produced holograms of the type discussed here (using one color only) and have reconstructed the hologram in white light.
We acknowledge the assistance of R. LaBelle in the experimental work. In addition, we acknowledge helpful discussions with E. Leith, A. Kozma and A. Friesem.
